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® ThlazoOdimclenvvtlvea^thairpfocfuiitiiraaB^ 
© A thiaxoUdinediona derivatfve of tho general fbrmulB: ' 
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wherein X Ii an oxygen or autfur atom, and n« each imie- 
pwutenrty is hydrogen or a hydrocarbon residue wfdch may 
2Jtoria»y be substftated and a' and R» may folmly, together 
w«h the oxaiote or thiazole ring, form e condensed ring and A 
* «|*Vtene group; or 8 salt thereof, are noveJ com- 
pounds, which exhibit in mammals Uood sugar- and fipcd. 
tow«nng activrty, and ere of value es a therapeutic agent for 
csabeies end'or therapeutic egem for hyperiipemia. 
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Thiazolidine Derivatives ^ Their Productiion and Dse 

This invention relates to novel thiazqlidinedione 
derivatives having blood sugar and lipid lowering activity, 
methods of producing the same and antidiabetic ager.ts 
5 containing the saxoe. 

Various biguanide type coxapounds and sulfonylurea 
type compouz^s have so far been used as antidiabetic 
agents. However, biguanides are rather obsolete nowa- 
days because they induce lactic acidosis. Sulfonylureas, 

10 on the other hand, have potent blood sugar lowering ac- 
tivity but frequently cause severe hypoglycemia, so that 
much care is necessary in using them. Accordingly, the 
appearance of novel type anfldicbeMcs free of these 
drawbacks has been waited for. Meanwhile, Japanese 

15 Patent Publications Kokai No, 22636/80 and Kokai No. 

64586/80, Checiical & Pharmaceutical Bulletin, vol. 30, 
p. 3563 (i982), ibid ., vol. 30, p. 3580 (1982) and ibid., 
voi. 32,^ p. 2267 (1984) describe that various thiazol- 
idinedlone derivatives exhibit blood sugar and lipid 

20 lowering activity. Antidiabetic activity of ciglitazone 
was also reported in Diabetes, 32, P. 804 (1983). 
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None f them, hcswever, has not come into practical use 
as an antidiabetic agent nainly because they are (1) weak 
in effect and/or (2) high in toxicity. 

The present inventors synthesized and evaluated 
5 various compounds not specifically described in the above- 
cited patent publications and, as a result, compounds 
having potent pharmacological activity with low toxicity 
were foxind. 

It is an object of the invention to provide those 
10 compounds which have a wide safety margin beta/een the 
pharmacologically effective dose and the dose at which 
toxicity and/or adverse effects may appear and therefore 
can be put to practical . use as antidiabetics . 

15 The present invention thus provides i 

(1) Thiaaolidinedione derivatives of the general formula: 



20 



B^-^v^A-O-i >-CH»-CH— C=0 CD 

S XH 

V 

u 

0 
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wherein x is an oxygen or sulfur atom, and 

each independently hydrogen or a hydrocarbon 

residue which may optionally be substituted and 
12 

R and R may jointly, together with the oxazole or 
thiazole ring, form a condensed ring and A is a lower 
alkylene group, emd salts thereof; 

(2) Pharmaceutical compositions suitable for the 
therapy of a mammal suffering from diabetes and/or 
hyperlipemia, which contain as the effective component 
a thiazolidinedione derivative of the general formula 
il) or a pharmacologially acceptable salt thereof. 

(3) A method of producing thiazolidinedione derivatives 
of the general formula (1) and salts thereof which coo- 
prises hydrolyzing a compoxmd of the general formula r 

V 

il 

wherein the symbols are as defined above, or a salt 



15 
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thereof; and 

(4) A method of producing thiazolidinedione derivatives 
of the general formula: 
R 



XX,.. 



R ^^j^^^H ^ «~^^ — C=»0 (la) 

s m 

0 

wherein the syiabols are as defined abaFVe> and salts 
10 thereof, which comprises reacting a ccnipound of the- 
general formula: 

E' , 

cm) 



wherein R^, and X are as defined above and Y is a 
halogen atom, with a compound of the fonaula : 




HO -4 >-ca.-ca-c=o 



S NH 

V 

20 I 

The hydrocarbon residue reperesented by and/or 
in the jabove general formulas (I) , (la) , (II) and 
(III) may be an aliphatic hydrocarbon residue, an ali- 
25 cyclic hydrocarbon residue^ an alicyc lie- aliphatic hydro- 
carbon res i due , an aromatic-aliphatic hydrocarbon residue 
or an aromatic hydrocarbon residue. Said aliphatic hydro- 



10 



20 



25 
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carbon residue includes saturated aliphatic hydrocarbon 
residues containing 1-8 carbon atoms, (e.g. methyl, ethyl, 
propyl, isppippyl, butyl, isobutyl, sec-hutyl, t-hutyl, perrtyl, hexyl, 
h^jtg^l and octyl), preferably 1-4 carbon atoms; said alicycXic 
hydrocarbon residue includes saturated alicyclic hydro- 
corbon residues contoining 3-7, preferably 5-6 eorbon otoms, such as 
cyclopropyl, cyclobutyl, cyclopentyl, . cyclohexyl and 
cycloheptyl, and unsaturated alicyclic hydrocarbon resi- 
dues containing 5-7 carbon atoms, such as 1-cyclopentenyl, 
2-cyclopentenyl, 3-cyclopentenyl , 1-cy clohexeny 1 , 2-^ ' 
cyclohexenyl, 3-cyclohexenyl, 1-cycloheptenyl and 2- 
cycloheptenyl; said alicyclic-alipha.tic hydrocarbon resi- 
due includes groups resulting from bonding the above- 
mentioned alicyclic hydrocarbon residues to the above- 
mentioned aliphatic hydrocarbon residues and containing 
4-9 cajrbon atoms, such as cyclopropylmethyl, cyclopropyl- 
ethyl, cyclobutylmethyl, cyclopentylmethyl, 2-cyclo- 
pentenylmethyl, 3-cyclopentenylmethyI, cycloheaeylinetjiyl, 
2-cyclohexenyliaethyl, cycloheptylmethyl and cycloheptyl- 
ethyl; said aromatic- aliphatic hydrocarbon residue in- 
cludes phenylalkyl groups containing 7-9 carbon atoms, 
such as benzyl, phenethyl, 1-phenylethyl and phenylpropyl, 
and naphthylalkyl groups containing 11-13 carbon atoms, 
such as a-naphthylmethyl, a-naphthylethyl and p-naphthyl- 
ethyl; and said aromatic hydrocarbon residue includes, 
among others, phenyl and naphthyl (o-naphthyl, B-naphthyl) . 
By saying that and jointly, together with 
the oxazole or thiazole ring, form a condensed ring. 
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it is precisely meant that and r2, together with the thiazole 

or oxazole ring carbon atoms to which they are attaching, 

1 2 

fona a ring'. Thus, it is meant that R and R are com- 
bined together to form a saturated or unsaturated divalent 
5 chain hydrocarbon residue containing 3-5 carbon atoms. 

Examples of said chain hydrocarbon residue are -CHjCHjCH^-f 
-CH2CH2CH2CH2-/ -CH2CH2CH2CH2CH2-/ -CH^CHCH^-r -CH==CK-CH=CH-r 
-CH«CH-CH==CH-CH2- and -CH=:CH-CH2CH2CH2-. 

1 2 

The hydrocarbon residue represented by R and/or R 

10 may have at least one substituent in any position thereof . 
TOien R^ and/or contains an alicyclic group, R""" and/or 
R^ may have, on the ring thereof, 1-3 lower alkyl groups 
containing 1-3 carbon atoms (e.g. methyl, ethyl, propyl, 
isopropyl) , When R^ and/or R^ contains an aromatic hydro- 

15 cairbon residue or when R and R combinedly form a con- 
densed ring, the ring may be siibstituted with 1-4 sub- 
stituents, which may be the same or different. Said 
substituents include, among others, halogen (fluorine, 
chlorine, iodine), hydroxy, cyano, trif luoromethyl, lower 

20 alkoxy (e.g. one containing 1-4 carbon atoms, such as 
methoxy, ethoxy, propoxy or butoxy) , lower alkyl {e.g. 
one containing 1-4 carbon atoms, such as methyl, ethyl, 
propyl, isopropyl or butyl) and lower alXylthio (e-g. 
one containing 1-3 carbon atoms, such as methyl thio, 

2S ethylthlo, propylthio or isopropylthio) . 

A lower oikylene group represented by A is a straight or branched chain 

having 1 to 3 carbon otoms and includes methylene, ethylene^ propylene and 
trimethylene. 
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The hoi gen represented by Y In fori^l (Ml) in- 
cludes chlorine, bromine and Iodine. 

compounds of the general fonnula (I) can form salts 
with bases since they have an acidic nitrogen atom in 
their thiazolidine ring. Such salts include, aiaong others, 
pharmacologically acceptable salts such as sodium, potassium, 
5 jnagnesium and calcium salts.. 

The compounds (1) and salts thereof according to the 
invention exhibit excellent blood sugar and blood lipid 
lowering activities in mammals {e.g mouse, rat, dog, cat, 
nionkey, horse, human) and are low in acute toxicity as well 
10 as in subacute toxicity. Therefore, the thiazolidinedione 
derivatives (I) and salts thereof are useful in the treat- 
oent of hyperlipideiaia. and/or diabetes and complications 
resulting therefrom. They are generally administered 
orally in the form of tablets, capsules,' powders or gran- 
ts ules, for instance, in some instances, they may be ad- 
ministered parenterally in the form of injections, sup- 
positories or pellets, among others.' in using them as 
therapeutic agents for diabetes or hyper lipidemia , they 
can be administered generally in an oral daily dose of 
20 0.01-10 mg/kg or a parenteral daily dose of 0.005-10 mg/kg. 
Desirably, they are administered in such dose every day 
or intermittently 2-4 times a week. 

The compounds of neneral foranila CD or salts there- 
of can be produced by hydrolyzing the compounds of general 
formula (n) or salts thereof. This hydrolysis reaction 
is generally carried out in an appropriate solvent in the 
presence of water and a mineral acid. Examples of the 
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solvent which are gen rally used are alkanols (e.g. 
methanol, ethanol, propanol, 2-propanol, butanol, iao- 
butanol, 2-Aethoxyethanol) , dimethyl sulfoxide, sulfolane, 
dioxane and dimethoxy ethane. The mineral acid is, for 
5 example, hydrochloric acid, hydrbbromic acid or sulfuric 
acid and is used in an amount of 0«l*iO moles, preferahly 
0.2-3 moles, per mole of the compound of general formula 
{It) - Water is used generally in large molar excess rel- 
ative to the compound of general formula (II) . This re- 
10 action is generally carried out with warming or heating 
and the reaction temperature is generally CO-ISC^C. The 
beatijig time is generally several hours to ten and odd 
hours . 

Those conpotands of general formula (I) wherein A is 
15 methylene and salts thereof, namely the compounds of 

general formula (la) and salts thereof [hereinafter collec- 
tively referred to as compounds (la)"], can be obtained 
by reacting a compound of general formula (III) with a 
compound of general formula (IV) or a salt thereof [here- 
20 inafter collectively referred to as "cCTroound (IV)"]. 

The reaction of the compound of general formula (III) and 
the compound (IV) is generally carried out in the presence 
of an appropriate solvent and an appropriate base and 
this reaction gives the compounds (la) . 
25 Such solvent includes, among others, dimethylform- 

amide, dimethyl sulfoxide, sulfolane, tetrahydrofuran 
and dimethoj^yethane* Examples of said base are sodium 
hydride, potassium hydride, sodium amide, sodium alkoxide 
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(e.g. sodiu3m methoxide, sodium ethoxlde) , i>otassiuni 
alkoxide (e.g. potassium t-butoxide) and potiassixsiQ 
carbonate. This reaction is preferably carried out by 
first allowing formation of a dianion by bringing such 
5 base into contact wilih the compound (IV) in a molar ratio 
of 2:1 and thereafter adding the compound of general 
formula (III) in an amount of 1 mole per mole of com- 
pound (IV) . This condensation reaction is carried out 
generally at 0^^120*^C, preferably 20«-"100*C, and the 

10 reaction time is generally 0.5-5 hours. 

The thus-produced thiazolidinedione derivatives (I) 
and salts thereof- can be isolated and purified by known 
separation/purification techniques such as^ for example, 
concentration, concentration under reduced pressure, 

15 solvent extraction, crystallization, recrystallization, 
phase transfer and chromatography. 

The starting compounds (II) can be produced, for 
example, by the following methods: 

1) The process illustrated below gives those compounds 
20 of general formula (l) wherein X is an oxygen atom, namely 
the compounds of general formula (Ila) , and salts thereof 
[hereinafter collectively referred to as "compounds (Ila) ] . 
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E*-C0CH-8' 

ilHt 
(V) 



o,s-^^-o-A-coci on 



_ Ring ^^i H 

C.H-Q-0-A-C0KHCa-C08- ^-^^ ^,X^l,^0--^)^0, 

CVI) ^' (VI) 



HeducHlon 



1) NaSO./HY 

2) Cflt-CHCOOR' (X) 



^ R«A^jAA-o-^^-ca,cacooR» 

CXI) ^ 



Thiourea ^ ^ J ^ ' q 



CEa) S KH 



RH 

lln the above formulas, R^, and A are as defined 
above and R"^ is hydrogen or a lower alkyl group.) 

The reaction for deriving the ccapound (VII) from 
the cOTipoand (V) is carried out in the manner of con- 
densation of the compound (V) with the coooound (VI) in 
the presence of a deacidifying agent (e.g. potassium 
carbonate, sodium carbonate, sodium hydrogen carbonate, 
potassium hydrogen carbonate, sodium hydroxide, potas- 
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sium hydroxide, triethylamine) • This reaction can be 
conducted in a solvent, such as dimethylf ormaroide, di- 
methyl sulfoxide, tetrahydrofur an , ethyl ether, ethyl 
acetate, chloroform or dichloronethane, or a mixed sol- 
5 vent prepared by adding water to such solvent as neces- 
sary, at -10*C to 50^C. 

The compound (VII > is then subjected td ring clo- 
sure, whereby the conpound (VIII) can be derived. This 
reaction is carried out generally in the presence of a 

10 dehydrating agent. Known dehydrating agents, such as 
phosphorus oxy chloride, thionyl chloride, phosphorus 
pentoxide, polyphosphoric acid, polyphosphoric acid 
esters, acetic anhydride and sulfuric acid, and mixtures 
of these, may suitably be used. Although the reaction 

15 conditions may vary depending on the dehydrating a^ent 
employed, this reaction can be effected generally in an 
inert solvent (e.g. benzene, toluene, xylene, dichlorp- 
methane, chloroform) at about 3O'»-140«C, or in an excess 
of the dehydrating agent, yahtcii serves also as a solvent, 

20 within said temperature range. The dehydrating agent is 
used in an amount of 1-30 moles per mole of compound 
(VII). 

The reaction for deriving the compound (IX) from 
the confound (VIII) can be readily carried out in the 
25 manner of a conventional catalytic reduction using 

palladium-on-carbon as catalyst or a conventional reduc- 
tion using zinc or iron in combination with acetic acid. 
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The compound (IX) may be isolated In pure form or may be 
subjected to the next reaction step without isolation or 
purification. 

The reaction for deriving the compound (XI) from 
5 the compound (IX) is carried out in the manner of the so- 
called Heerwein arylation. Thus, the compound (IX) is 
diazotized in the presence of a hydrohalogenic acid (HY) 
and then reacted with acrylic acid or an ester thereof 
(X) in the presence of a copper catalyst (e.g. cuprous 
10 oxide, cupric oxide, cuprous chloride, cupric chloride, 
cuprous bromide, cupric bromide). The compound (IX) may 
be purified, for example by chromatography or may be sub- 
mitted to the next reaction step without isolation and 
purification. 

15 Reaction of the coxnpound (XI) with thiourea then 

gives (Ila) , This reaction is carried out generally in 
a solvent such as an alcohol (e-g. methanol, ethanol, 
propanol, 2-propanol, butanol, isbbutanol, 2-methoxy- 
ethanol) , dimethylf ormamide , dimethyl sulfoxide or sul- 
folane. The reaction temperature is generally 20*^-180 "C, 

20 prefereOaly 60*-150*'C- Thiourea is used in an amount of 
1-2 moles per mole of compound {XI ) . In this reaction, 
a hydrogen halide is formed as a byproduct with the pro- 
gress of the reaction, whereby the hydrohalogenic acid 
salt of compound (Ila) is formed. In this case, the 

25 reaction may be carried out in the presence of sodium 

acetate, potassium acetate or the like so that the hydro- 



^ 12 - 



- 13 - 



15 



20 



0208420 

gen halide can be captured thereby and (iia) can be pro- 
duced in the free form. Such acid acceptor is used 
generally in an amount of 1-1.5 moles per mole of conipound 
(Xl) . Such reaction gives the compound (Ila) , which may 
be isolated as desired or may be submitted . directly to 
the next hydrolysis step without isolation thereof. 
2) The compounds (li) can also be produced by the fol- 
lowing process} 



10 R 

E 



- >:>>> CI) 



In the formulas, the symbols are as defined above. 

In the above process, the compound (3p:i) is reacted 
with the con5.ound (xill) and there-after, in the same man- 
ner as in the case of (VIII) in the process 1) described 
above, the resulting compound (XIV) is reduced, diazo- 
tized and subjected to the Meerwein arylation reaction. 
Further reaction of the arylation product with thiourea • 
gives (II) . The reaction of (XII) with (XIII) can be 
carried out in a solvent, such as dimethylformamide or 
tetrahydrofuran, in the presence of, for example, sodium 
25 hydride. 

Furthermore, the starting compound (iv) reqxiired 
in practising the present invention can be synthesized 
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by the method described in Chemical & Pharmaceutical Bui 
letin, vol. 30, p. 3563 (1982). 

[Examples] 

Example 1 

A mixture of 2-imino-5-{4- 12- (4-me-fchyl-5-phenyl- 
2-oxazolyl) ethoxy] benzyl} -4 -tliiazolidinone (5,5 g) , 
etbanol (100 ml) and 2 K HCl (60 ml) was heated 
under reflux for 6 hours and then poured into water 
and extracted with chloroform. The chloroform layer 
was washed with water and dried (MgSO^) . The solvent 
was distilled off to give 5-{4- t2-(4-methyl-5-phenyl- 
2-oxazolyl) ethoxy }-2 ,4-thia2olidinedione (2-8 9/ 
50.9%). Recrystallization from ethyl acetate gave 
colorless prisms. M.p. 168-169 
Elemental analysis 

Calcd. for C22H2oN204S- 64.69; H, 4.93; 6.86 

Found: C, 64-90; H, S-OS; N, 6*82 

Examples 2**4 

In the same manner as Example 1 , the 
compounds listed in Ted3le 1 were obtained. 
Table 1 
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Exaraolc 
No' 




V 




Recrvstial- 

lizatiion 

solvent 


. yield 


2 


(CHa),CHCH,- 


CH. 


123-124 


srthyl 

acetate* 
he»ne 


88.0 


3 


H 


CB, 


156-157 


Ethanol 


71.4 


4 




CBa 


175-176 


Ethanol-* 

dichloro- 

methane 


48.2 



Example 5 

A mixture of 2-imino-5- {4- [2-(S-me'thyl-4-phenyi- 
' 2-oxazolyl)ethoxy] benzyl }-4-thiazoliainone (7.6 g) ^ 
1 N H^SO^ (70 ml) and dioxane (70 ml) was stirred at 
5 BCC for 24 hours and then concehtratied • The residue 
was neutralized with potassiijoa carboante and extracted 
with ethyl acetate. The ethyl acetate layer was washed 
with water and dried (MgSO^> . The solvent was then 
distilled off and the oily residue wais subjected to 
10 column chrcmatography using silica gel (120 g) 
Elution with chloroform-methanol 

(49:1, v/v) gave . ■5-{4-C2-(5-methyl-4-phenyl-2- 
• oxazolyl)ethoxy]benzyl}-2,4-thiazolidinedione as an oil 
(7.06 g, 92.7%). 



15 
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I ROeaOcB"': 1755. 1700o 

NMR(Spp0 in CDCU: 2.48C3R.s). 3.02CiB.d.d.J 

»U and 9). S.ZlOH.t. J-7). 3.4lClH,d.d. J= U 

and O. 4.3S(2B.t.J'=7). 4.4iaH.d.d. J = 9 and 4). 

6.84(2H.d.j = 9). 7.ll(2H.d. J = 9). 7.2->7.75(5H. 

9,30ClH.broad). 
The above-obtainea oily substance (7.0 g) was 

dissolved in methanol (50 ml) , and 5 N NaOMe (MeOH 
solution, 3.77 ml) was added to the solution. The 
mixture was stirred at room temperature for 10 minutes 
and concentrated and, then, the residue was treated 
with ether to give sodium salt of S- U-U- (S-methyl- 
4-phenyl-2-oxazolyl) ethoxy] benzyl} -2 , 4-thiazolidine- 
dione (5.8 g, 78.6%) . Recrystallization from methanol- 
ether gave colorless prisms. M.p. 261-262*»C. 
. (decomposition) . 
Elemental analysis 

Calcd. for C22Hi9N204SNa: C, 61.39; H, 4.455 N, 6.51 
pound : C, 61-56; H, 4.56; H, 6.64 

Exarople 6 

The procediare of Example 5 was followed to give 
sodium salt of 5- :4-[2-(5-ethyl-4-phenyl-2-oxazolyl)- 
e thoxy] benzyl >-2, 4 -thiazolidinedione in 76.9% yield. 
Recrystallization from ethanol gave colorless prisms. 
M.p. 248-250"C (decomposition). 
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Elemental analysis 

Calcd. for C^gHjj^NjO^SNa: C, 62.15; H, 4,76? N, 6.30 
Found : C, 61.76; R, 4.66; 6.40 

Example 7 

Sodium hydride (60% in oil, 1.2 g) was added tio 
a solution o£ 5- (4-hydroxybenzyl) -2 ,4-thiazolidinedione 
(3.4 g) in DMF (30 ml), and the mixture was stirred 
at room temperature for 30 minutes, followed by dropwlse 
addition of a solution of 2 -chloromethy 1-4 -phenyl thiazole 
(4.4 g) in DMF (20 ml) at room temperature. The 
mixture was stirred at room temperature for 1 hour 
and at 60^C for 1 hour, poured into water, neutralized 
with acetic acid and extracted with ethyl acetate. 
The ethyl acetate layer was washed with water and 
dried (MgSO^) . The solvent was then distilled off 
and the oily residue was sxxbjected to colxamn chromato- 
graphy using silica gel (100 g) , "Elution 

with benzene-acetone (25:1, y/v1 gave 5-I4-(4- 
phenyl-2-thiazolylmethoxy) benzyl] -2, 4-thiazolidirie- 
dione (2.9 g, 49.2%). Recrystallization from e thanol 
gave light-yellow crystals. M.p, 164-165"C. 
Elemental analysis 

calcd. for C2QH^gN203S2 : C, 60.59; E, 4.07; N, 7.07 
Found ; C, 60.67; H, 4.03? N, 7.14 
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Examples 8-9 

The procedure of Example 7 was repeated t:o give 
the coranounds listed In Table 2« 



Table 2 



0 



Jfo. 




M.P. CC) 


Kecrysrallization solvent: 


Yield 
(«) 


8 


0 


188-189 


Olchloromechiuie-sie^hancl 


32.3 


9 


S 


184 -185 


Dlchlorsmetbane-niethanol 


33.3 



Example 10 

Production of tablets 

a) (1) Sodium salt of 5- {4- [2- (5-methyl-4- 

phenyl-2-oxazolyl) ethoxy] benzyl }-2 , 4- 

thiazolidinedione 30 g 

(2) lactose 50 g 

(3) Corn starch 15 g 

(4) Carboxymethylcellulose calcium 44 g 

(5) Magnesium steaurate 1 g 

1,000 tablets 140 g 

A mixture of the indicated quantities of (1) , (2) 

and (3) , 30 g of (4) and an adequate quantity of water 
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is kneaded, then dried under vacuum, and granulated. 
The granular composition obtained is mixed with 14 g 
of (4) and 1 g Of (5) and the resulting mixture is 
tableted on a tableting machine to give 1,000 tablets 
eadh containing 30 mg of (1) . 
Referen ce Ririnn pie i 

A mixture of 3- { 4 -nitrophenoxy) propionic acid 
(10.5 g), thionyl chloride (11.9 g) , N,N-dimethyl- 
formamide (0.3 g) and toluene (100 ml) was stirred at 
90 oc for 1 hour, then concentrated under reduced pressure, 
and the oily residue was dissolved in ethyl acetate 
(30 ml) . The solution was added dropwise to a mixture 
of 3-amino-5-methyl-2-hexanone hjrdrochloride (8.3 g) , 
sodium carbonate (10.6 g) , water (200 ml) and ethyl 
acetate (100 ml) at room temperature. The mixture 
was stirred at room temperature for 1 hour and the 
ethyl acetate layer was separated. The ethyl acetate 
layer was washed with water and dried (MgSO^) . The 
solvent was distilled off to give 3- [3-(4-nitrophenoxy) - 
propionylaminol-5-methyl-2-hexanone (11, 5 g, 71.4%) . 
Recrystallization from ethyl acetate-hexans gave 
colorless prisms. M.p. 101-102"c. 
Eleaental analysis 

Calcd. for Cj^gHjjNjOg: C. 59.62; H, 6.88, N, 8,69 
^'^""^ • C, 59.67, H. 6.79; N, 8.61 
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in the same manner as above, there were obtained 
the conpouiids lis tied, .in Table 3. 
Table 3 



H0« 




■OCHtCHiCOXRCB 
COR' 







H.9. ("O 


Recrys-tallization 
solveitw 


Yield 




O 


134-135 


Etiiyl acetate- 


75.5 


B 


CHa 


147-148 




52,-6- 




CHa 


131-132 


Ethyl ace&ata 


t 

79.6 


<i> 


CB, 


14^-144 


Ethyl acetate- 
hescane 


83.2 


O- 




132-133 


Ethyl acetate 


76.2 



Reference Example 2 

A mixture of 3-[3-(4-nitrophenoxy)propionylaminol- 

5-methyl-2-hexanone (11.0 g) , phosphorus, oxychloride 

(6.3 g) and toluene (100 ml) was stirred under reflux 

for 1 hour.. After cooling, the mixture was poured 

into ethyl- acetate (200 ml), washed with 

saturated aqueous sodium hydrogen carbonate and water 

in that order and dried (MgSO^) . The solvent was then 

distilled off and the oily residue was subjected to 

column chromatography using silica gel (150 g) , whereby 
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4-isobutyl-5^ethyl-2- [2- (4-.nitrophenoxy) ethyl J oxazole 
(8.1 g, 78.6%) was recovered, fron. an ethyl acetate- 
hexane (1:4, v/v) duate fraction. Recrystalllzation from 
ether-hexane gave colorless needles. M.p. 45-46-C. 
Elemental analysis 

Calcd. for CigHj^NjO^, c, 63.14; H, 6.62; N, 9.20 
Found . , C, 63.14; H, 6.44; N, 3^27 

In the same manner as above, there were obtained 
the following compounds listed in Table 4. 



Table 4 








t 

-•t- CO 


1 solvent 


j Yield 


CH, 


o- 


117-118 


hexane 


89.0 




Cfi, 


89- 90 


Ethyl aceeate- 
hexaM 


82.3 


O 


c.fl. 


72- 73 


£ther:-hexane 


89.5 


<£>- 


CHa 


91' 92 


Ether-hexane 


81.7 




Cfl, 


88- 89 1 


Ether-hexane 

1 


86.3 



Reference Example 3 

A solution of 4.methyl-2-[2-(4-nitrophenoxy)ethyll 
5-phenyloxazole (12.5 g) in methanol (ISO ml) was 
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subjected to catalytic reduction in the presence of 
5% Pd-C (wet, 3.0 g). The catalyst was then filtered 
off and the filtrate was concentrated to give 2-l2-(4- 
aininophenoxy)ethyll-4-methyl-5-.phenyloxazole (11.0 g, 
97.3%). Recrystallixotion from ethanol gave colorless 
needles. M.p. 106-107'C. 
Elemental analysis 

Calcd. for Ci8Hl8«2°2* ^' ^' ^'^ 

Found . ■ : C, 73,53; H, 6.11; N, 9.44 

The above procedure was followed to give 2- (2- 
(4-aminophenoxy) ethyl] -5-ethyl-4-phenyloxa2ole in 

98.7% yield. Recry stall Izot ion from ether-hexane 

gave colorless prisms. M.p. 89-90"C. 

Elemental analysis 

calcd. for Cj^gHjoN^Oj: C, 74.00; H, 6.54; N, 9.08 
round 74.05; H, 6.28; 9.25 

Reference Example 4 

1) 2- [2- (4-Aniinbphenoxy) ethyl] -4-iaethyl-5-phenyl- 
. oxazole (10.5 g) was dissolved in acetone (100 ml)- 
methanol (30 ml), and 47% aqueous HBr (24.6 g) was 
added to the solution, followed by dropwise addition 
of a solution of NaNO^ (2.7 g) in water (10 ml) at 5-C. 
The mixture was stirred at S-C for 15 minutes and methyl 
acrylate (18.4 g) was added thereto. The resulting 
mixture was then warmed to and, with stirring 



10 



IS 



20 
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vigorously, cupurous oxide powder (1 g) was added 
portionwise to the mixture. The mixture was stirred 
until completion of nitrogen gas generation, then con^ 
centrated, and the residue was made basic with aqueous 
ainmonia and extracted, with ethyl acetate. The ethyl 
acetate layer was washed with water and dried (MgSO^) . 
The solvent was distilled off to give crude 2-bromo- 
3-^{4- [2- (4-inethyl-5-phenyl-2-oxa2olyl) ethoxy] - 
phenyl} propionate as an oil (14,3 g, 89.9%}. 

I RCHeat)cm-* : 1740o 

NMR 6 ppm in CDCU: 2.37C3E,s). 3.0— 3. 6(2H.ir), 
3.25C2H,t. J = 7). 3.67C3H/S), 4.2— 4.5C3H.4). 6. 7 — 7. TCSH.a) . 



2) To a solution of the oily substance (14.0 g) 
obtained in the above procedure 1) in ethanol (150 ml) 
were added thiourea (2.4 g) and soditim acetate (2.6 g) , 
and the mixture was stirred under reflux for 3 hours and 
then concentrated. The residue was neutralized with 
saturated aqueous sodium hydrogen carbonate, follov/ed 
by addition of ether (50 ml}-hexane (SO ml). The mixture 
was stirred for 10 minutes and the resulting crystalline 
25 precipitate was collected by filtration to give 2-imino- 
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5-{4-I2-(4-methyl-S-phenyl-2-oxazolyl)ethoxyl benzyl }- 
4-thiazolidinone (6.0 g, 46.2%). Beery stall ization 
from chloroform-methanol gave colorless prisms. M.p. 

194-195«C. 

5 Elemental analysis 

Calcd. for C22H21N3O3SV C, 64,85; H, 5.19; N, 10.31 
Pound V 64.67; H, 5.03; N, 10.02 

in the same manner as above, there was obtained 
5- {4- [2- (5-ethyl-4~phenyl-2-oxazolyl)ethoxyl benzyl-- 
10 2-imino-4-thiazolidinone. The overall yield from 

the corresponding amino compound was 39.2%. Recrystal- 
lization from methanol gave colorless prisms. M.p. 

164-165-C. 
Elemental analysis 
15 calcd. for C23H23N3O3S-. C, 65.54; H, 5.50; N, 9-97 

pound : C. 65.32; H, 5.42; N, 9.95 

Reference Example 5 

A solution of 4-isobutyl-5-methyl-2-(2-{4-nitro- 

phenOxy)ethylJoxa20le (7.8 g) in methanol (100 ml) was 

20 subjected to catalytic reduction in the presence of 

5% Pd-C (wet, 2.0 g). The catalyst was then filtered 

off and the filtrate was concentrated to give an anino 

ccfflipound as an oil. The amino compound was dissolved 

in acetone (50 ml) -methanol (20 ml), and 47% aqueous 

25 HBr (17.9 g) was added, followed by dropwise addition 
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of a solution of HaNOj (1.9 g) in water (6 ml) at 5»C 
or lower. The mixture was stirred at 5»C for 15 minutes. 
Methyl acrylate (15.7 g) was then, added and the resulting 
mixture was warmed to 38" C and, with stirring 
5 vigorously, cupurous oxide powder (0.5 g) was added 

portionwise to the mixture. The mixture was stirred 
until completion of nitrogen gas generation Euid then 
concentrated. The residue was made basic with aqueous 
ammonia and extracted with ethyl acetate. The ethyl 

10 acetate layer was washed with water and dried (MgSO ) . 

4 

The solvent was distilled off to give crude mefhyl 2-bromo- 
3- [4- [2- (4-isobutyl-5-methyl-2-oxa2olyl) ethoxy I phenyl] - 
propione as an oil (9.5 g, 86.4%). 

I RCSeat)cB~' : 1740, 

NMR 6 PPB In CDCl,: 0.89C6H.d. J-7) . 1.8- 2.1(16. 
2.17(3B.s). 2.2-2.4(2H.a). 3. 0-3. 5(2E. ■) . 3. 12(2H. t . J = 7) . 
3.68(3H.s). 4.2-4.5C1B.B). 4.28C2B.t. J = 7). 6,7- 7.4(4E.B> 

20 2) To a solution of the oily product (9.2 g) 

obtained in the above procedure 1) in ethanol (100 ml) 
were added thiourea (1.7 g) and sodium acetate (l.B g) , 
and the mixture was stirred under reflux for 3 hours and 
then concentrated. The residue was neutralized with 

25 saturated aqueous sodium hydrogen carbonate, followed 
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10 



15 



by addition of ether (50 ml)-hexane (50 ml). The mixture 
was stirred for 10 minutes and the resulting crystalline 
precipitate was collected by filtration and recrystal- 
lized from ethyl acetate to give 2-i^lino^5-{4-l2-:^4- 
isobutyl-5■^ethyl-2-oxazolyl) ethoxy] benzyl}-4- 
thiazolidinone (3.0 g, 35.7%) as colorless prisms. 
K.p. 167-168»C. 
Elemental analysis 

Calcd. for C20H25N3O3S* C, 61.99; H, 6.50; N, 10.84 
Pound • : C, 61.96; E, 6.39; M, lo'.TO 

In the same manner as above , there were obtained 
the compounds listed in Table 6. The yield is 
the overall yield from the corresponding starting 
amino compound. . 



Table 6 



R' 
S 



fit 



0 



20 


R» 


R* 


^ |Reczystallizaelon 
M.P- CC) J solvent 






H 


CB3 


198-199 ] 


Ma Tihs.no 1 


• 

38.6 1 

« 

1 




<L>- 


CB» 


152-154 




50.1 


25 


0- 




178-180 


Methanol 


47.2 
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Test Example 

Blood sugar and lipid lowering activities in mice 
The test compound was mixed with a powder diet 
(CE-2, Clea Japan) at an addition level of 0.o65% and 
5 the diet was given to KKA^ mice (male, 8-10 weeks 

old; 5 mice per group) ad libitum for 4 days, during 
which the mice were freely accessible to water. Blood 
samples were collected from the orbital venous 
plexus and assayed for blood sugar level by the glucose 

10 oxidase method and for plasma triglyceride (TG) level 
by enzymaticlly determining glycerol formed using-. 
Cleantech TG-S kit (latron) • Both the activity 
levels were calculated using the formula given below. 
The results thus obtained are shown in Table 7. For 

15 cc»ipari son, data for a known compound of a similar 
structure are also given. 

, Level in untreated. , Level in treated. 

^ group ^ " ^ group ' 

(Level in untreated group) ^ 



20 
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Table 7 





lowerlno accivxty I 


TG lowering 
activity C*) 


I 


18* 


7 


2 




43*»« 


4 


54**** 




5 


54*^* 


60"?** 


6 




51**** 


7 


43"*** 


42*** 


8 


33** 


24 


9 


43*** 


43** 


control 
coo^und 

I) 

eiglitazone 


10 


-13 



t-Test »P<0.05. *«P<0,02. «««P<O.0L. 



1) 5 -C4 - C 1 -HethylcyclohexylmethQxy)] 
benzyl— 2 ,4 - thiazolidi tied Lone 
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1. A thlazolidinedione derivative of the general formula: 
3 H's^ J, 

8'^X''^*~0~"^^^ CHs-CH~C=0 

S KH 

V 

10 i 

wherein X is an oxygen or sulfur atom, r1 and r2 each 
independently is hydrogen or a hydrocarbon residue which 
may optionally be substituted and r1 and :R2 jointjLy, 
together with, the oxa^ole or thiazole ring, form a condensed 
ring and A is a lower alkylene group; or a salt thereof. 

2. A compound as claimed in claim 1, wherein r1 is a 
saturated aliphatic hydrocarbon residue containing 1 to 8 
carbon atoms, a saturated alicyclic hydrocarbon residue 
containing 3 to 7 carbon atoms, a phenyl or a naphthyl. 



3- A compound as claimed in claim 1, wherein r2 is a 
saturated aliphatic hydrocarbon residue containing 1 to 8 
25 carbon atoms, a phenyl or a naphthyl, 

4. A compound as claimed in claim 1, wherein r1 and r2 
jointly, together with the oxazole or thiazole jring, form a 
condensed ring. 



5. A compound as claimed in claim 1, wherein X is an oxygen- 

6. A compound as claimed in claim 1, .wherein X is sulfur. 



33 



A compound as claimed in claim 1, wherein A is methylene. 
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8. A compound as claimed in claim 1, wherein the compound 
is 5_{4-t2-(4-isobutyl-S-inetbyl-2-oxazolyl)ethoxylbenzyl}- 

2,4-thia2olidinedione. 

9 A compound as claimed in claim 1, wherein the compound 
is 12- (4-cyclohexyl-5-methyi-2-oxa2olyl) ethoxy] benzyl}- 

2,4-thiazolidinedione. 

10. A compound as claimed in claim 1, wherein the compound 
is 5- {4- [2- (5-methyl-4-phenyl-2-oxazolyl) ethoxy] benzyl}- 

2 , 4- thiazolidinedione i 

11. A pharmaceutical composition suitable for the therapy 
of a mammal suffering from diabetes and/or hyperlipemia 
which contains as the effective component a thiazolidinedxone 
derivative of the general formulas 



X»Aa-o-Q-ce.-ce-c=o 



V 

n 

0 



wherein X is an oxygen or sulfur atom, r1 and r2 each 
independently is hydrogen or a hydrocarbon residue which 
may optionally be substituted and r1 and r2 may jointly, 
together with the oxazole or thiazole ring, form a condensed 
ring and A is a lower alkylene group, or a pharmacologically 
acceptable salt thereof. , 

12. A method of producing a thiazolidinedione derivative 
of the general formula: 
B'> S 

B.A..A_<)-O-CB.-CH-C==0 



— ' S NH 

n 

0 



20 



25 



25 
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wherein X is an oxycjen or sulfur atom* and each 
independently is hydrogen or a hydrocarbon residue which 
may optionally be substituted and R^- and r2 may jointly, 
together with the oxazole or thiazole ring, form a condensed 
ring and A is a lower alkylene group, or a salt thereof, 
which comprises hydrolyzing a compound of the general formula: 



' -S 



s IH 

V 

I 

HH 



15 wherein the symbols are as defined above, or a salt thereof, 

13. A method of producing a thiazolidinedione derivative 
of the general formula: 



R 



S HH 
0 



wherein X is an oxygen or sulfur aton^ r1 and r2 each 
independently is hydrogen or a hydrocarbon residue which 
30 may optionally be substituted and r1 and r2 ^ay jointly, 

together with the ozazole or thiazole ring, form a condensed 
ring, or a salt thereof, which comprises reacting a compound 
of the general formula: 



R 



10 
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wherein Y is a halogen atom and the other symbols are as 
defined above, with a compound of the formulas 



HO 




CH,-CH-<=0 
S KB 

V 

B 
0 



15 



20 
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1. A method of producing a thiazo.l idin«dIone 

derivative of the general formula: 




O 

T 2 

wherein X is an oxygen or sulfur atom, R ond R each 

inde^ndent.l y is hydrogen or a hydrocorbon residue 

1 2 

which moy optionolly be substituted and R ond R may 
jointly, together with the oxqzole or thiazole ring, 
form o condensed ring end A is g lower olkylene group, 

r a solt thereof, which comprises hydrolyztng a compound 

f the general formulo: 




wherein the symbols ore as defined obove, or a salt 
thereof. 

2« A method of producing a thlozol Idinedlone 

derivative of the general formulae 
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wherein X is an oxygen r sulfur atom, R and R eoch 
independently Is hydrog n or a hydrocarbon residue 
which may optionally be substituted and r' and may 
jointly, together with the oxozole or thiazole ring, 
form a condensed ring, or a salt thereof, which comprises 
reacting a compound of the general formulo: 



-t; N 



r2 

. " CH2Y 



wherein Y is a halogen otom and the other synnbols ore 
as defined above, with a corr^ound of the formula: 




3. 

0 saturated oliphatic hydrocarbon residue containing 

1 to 8 carbon atoms, a saturated allcyclic hydrocarbon 
residue containing 3 to 7 carbon atoms, a phenyl or 
o nophthy 1 • 

4. A n^ethod as claimed in any of cloims 1 to 
3, wherein R^ is a soturated aliphatic hydrocarbon 
residue containing 1 to 8 corbon atoms, a phenyl or 
a naphthy 1 » 

5. A method os claimed In claim 1 or 2, wherein 
R ond R Jointly, together with the oxozole or thiazole 
ring, fornn q condensed ring. 



I- 



'''J 



i' . 
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A rmthpcl as clolmed in ony of clqlim I t 
5, wher in X Is on oxygon. 

7. A method as clolmed In ony of clolms 1 to 

5, wherein X Is sulfirr. 



B. A method us clolmed 

3 to 7, wherein A is methylene. 



In any of clolms 1 and 



10 



15 



20 



A method os claimed in claim 1 or 2> wherein 
the derivative is 5-{^4- [ 2- (4- i sobuty 1 -5-me t hy 1 -.2-oxazol y 1 ) 
ethoxy]benzyl}-2,4-fhl azo 1 1 d I ned 1 one • 

10* A method as claimed in ciolm 1 or 2, wherein 

the der ivat ive is 5-(4- [ 2- (4-cycl ohexy 1 -5-methy I -2-oxa- 
zo 1 y I )ethoxy ] benzyl j -2,4- thiazo 1 idl ned lone* 

A method as claimed In cloIm I or 2, wherein 
the derivative Is 5-£4-[2- (5-methyI*-4-pheny I-2-oxazoly 1 )- 
ethoxy I benzyl j -2, 4- t hi azo 1 IdinedSone. 



25 



30 



35 



12. A phormaceut icol composition suitoble for 

the therapy of a monma 1 suffering from biobetes ond/or 
hyperlipemia which contains as the effective component 

the general formulo: 



o thiozol idinedlone derivative of 



»1 



N 



A-O- 



whereln X is 
1 ndependent 1 y 



on oxygen or 
is hydrogen 



sulfur 



or 



which may optionally be substituted and R ond R 



C3H,-CH— C=0 

C 
n 
O 

otom, r' ond 

hydrocor bon 
1 



R each 

res idue 
,2 

moy 
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jointly, toBcther with the oxozole or thioxole ring, 
form o condensed ring and A is o lower olkylene group, 
or o phormocologlcally occeptable salt thereof. 
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